CITY OF BOSTON » MASSACHUSETTS

OFFICE OF THE MAYOR
THOMAS M. MENING

April 24, 2009

To The City Council:
Dear Councillors;

In response to the 17F request filed by your Honorable Body on 2/25/09 re: cell phone
antennas located in the City of Boston, please find the attached response.

Sincerelsg/’—x

¢ Thomas M, Menino
Mayor of Boston

BOSTON CITY HALL « ONE CITY HALL PLAZA = BOSTON » MASSACHUSETTS 02201 * 617/635-4000

@ PRINTED ON RECYCLED PAPER



: April 7, 2009
Vincent Leo
Chief Engineer
Public Improvement Commission
Public Works Department
Room 714 City Hall
Boston, MA 02201

RE: Request for Information- Distributed Antenna System in the neighborhood of the Back Bay
Dear Mr. Leo,
In response to your request for information dated March 31, 2009 SBA Advanced Wireless
Networks, LLC (“SBA AWN™), f/k/a Light Tower Wireless LLC, is pleased to provide the
following responses: '
1. List of all cell towers and antennas located in the City of Boston by:
a. Qwner:

SBA Advanced Wireless Networks, LLC

b. Carrier:
MetroPCS

c. Location(s):
Node ID Node Location

BB-1 Northeast comer of Hereford St. & Marlborough St. .
BB-2 Southwest corner of Commonwealth Ave. (Westbound) & Massachusetts Ave.
BB-3 Southwest corner of Massachusetts Ave. and Newbury St.
BB-4 Southwest corner of Gloucester St. & Beacon St.

BB-5 Southeast corner of Gloucester St. & Newbury St.

BB-6 East side of Fairfield St. between Martborough St. & Alley 417
BB-7 Northeast corner of Fairfield St. & Boylston St.

BB-8 Northeast corner of Exeter St. & Beacon St.

BB-¢ End of Dartmouth Street & Back Street (DCR Property)

BB-10 Northeast corner of Exeter St. & Newbury St.

BB-11 Northeast corner of Dartmouth St. & Newbury St.

BB-12 Southeast corner of Clarendon St. & Marlborough St.

BB-13 Southeast corner of Berkeley St. & Aliey 422

BB-14 Southeast corner of Berkeley St. & Aliey 438

BB-15 In traffic island at intersection of Arlington St. & Beacon St
BB-16 Southwest corner of Arlingfon St. & Boylston St.

BB-17 Charlesgate Fast & Back Street (IDCR Property)
BB-18 Charlesgate East & Newbury Street (DCR Property)
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d. Date Installed: 7 _
The installation of SBA AWN’s Distributed Antenna System in the Back Bay -
of Boston was completed in February of 2006.

e. Radio Frequency Power:
“The field measurements of the antenna array, run at the full 12 watt effective
antenna power available at present, indicate that the antenna array is fully
compliant with federal and state regulation of radio frequency emissions. The
levels on the outside of the nearby building are, at the most, 1% of the
applicable public safety requirements at the part of the building that is the very
closest to the antenna array (8 feet away). In other words, even if there were
one hundred antenna arrays operating in the same way on the lamppost (which
is not physically possible), the erissions reaching the outside of the building 8
feet away would still be fully compiiant with the safety regulations. Our
computed emissiens levels confirmed the field measurements.”
Source: Evaluation of Human Exposure Potential To Radic Frequency Energy Of A Lamp-post-

mounied Antenna Configuration Located in Back Bay, Boston and Operating in The Advanced
Wireiess Service Spectrum. dated 21 March 2009, Broadcast Signal Labs, Medfield. MA

f. Permitting Process for Installations:
SBA Advanced Wireless Networks, LLC adhered to all local approvals and

processes, which inciuded communicating and cooperating with multiple
individuals and organizations, including the Public Improvement Commission,
the Neighborhood Association of the Back Bay, the Back Bay Association, the
Back Bay Architectural Commission, the State Department of Conservation
and Recreation, as well as various community and elected officials, before we
were allowed to proceed.

g. Compensation and Fees:
SBA Advanced Wireless Networks, LLC is contractually obligated to pay the
City of Boston an annual revenue share as well as an annual fee per node. SBA
Advanced Wireless Networks, LLC also is contractually obligated to
compensate the Department of Conservation and Recreation an annual fee for
those nodes located on their property.

h. Community Benefits:
The Distributed Antenma System located in the Back Bay of Boston brings the

community many benefits incinding

+ Improved celiular reception including public safety (E-911)

e Shared wireless infrastructure to mitigaie pmhferatlon of antennas; SBA
AWN is neutral host to All carriers

¢ Revenue share and property tax revenue io the City

» SBA AWN is a local long-term partner

e Integral to carriers effort of providing low-cost wireless service to residents
of Boston

Please do not hesitate to contact me directly, should you require any additional information.
Regards,
Chris Zack

General Manager
SBA Advanced Wireless Networks, LLC
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NextG Networks, Inc. 2216 O'Toole Avenue, San Jose, CA 95131 Telephone 408,954.1580 « Fax 408.383.5397

NextG Networks®

EMPOWERING NEXT GENERATION
WIRELESS NETWORKS

General Public RF Exposure Levels from NextG Networks DAS Nodes

NextG Networks appreciates public concemn regarding RF emissions from node locations in Boston. Next(y is
committed to fully complying with all FCC exposure requirements and to this end the nodes are designed to
operate at very low power levels and are mounted at heights that make them inaccessible to the public.

To further verify compliance with the FCC maximum genetal-public exposure limits NextG requested an
independent RF expert and licensed Professional Engineer, Julie Ann V. Schmitt PE, of CMX to analyze the
node installations and prepare a report. The report describes several different scenarios and outlines the worst-
case general-public exposure levels. ‘

There are two of the specific, calculated values in the report that address most common concerns. Please note
that the calculations are for the node transmitting at maximum power. 1t is relatively rare for 2 node to transmit
at maximum power and for nodes where it this does occur it usually only happens for a portion of the day
during peak node usage. During other times the transmit power, and thus the exposure level, will be less then
the foHowing examples. '

Exposure Levels in Second Floor Room of Adjacent House

The first is the worst-case exposure for a person on the same horizontal level as the node antenna., suchasa
person standing in a second-story window at the same level as an antenna. This scenario s described in the last
paragraph of page 5 and the first paragraph of page 6. According to the analysis, at two (2) feet horizontally
from the antenna the maximum possible exposure level would be onty 43% of the FCC limit for the general
public (only fevels over 100% exceed the FCC limit). This corresponds to a power density level of0.43
mW/cm2 since the limit for frequencies above [.5GHz 1s 1.0 mW/em2. It is of course impossible for the
géneral public fo get within even two feet of the antenna when it is mounted on a utility pole so the exposure
level within 2 second-story room at the same level would be far less.

Exposure Levels at Head Level Below Node

The second case is that of an individual walking around on the ground below a node antenna, and is deseribed
il the second-to-last paragraph of page 5. Because it would be wasteful to transmit energy straight down at the
ground or straight up at the sky the node antennas are designed to direct most of the energy toward the horizon
and away from the ground. The report specifies a worst-case exposure of no more then 1.72% of the FCC Hmit
for the general public, which occurs fifty-five (55) feet horizontally from the node (all other areas under and
around the node are even less). This corresponds to 2 power density level of 0.0172 mW/em?2.

The report describes additional scenarios and calculations for different installation styles that would produce
even lower exposure levels around the node. A thorough review of the report will reveal that there are no
locations around the node where the public could be exposed to levels that exceed the very conservative FCC
Timit for exposure.



Maximum Permissible Exposure (MPE) Calculations

for NextGG Networks

August 11, 2008
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Executive Summary

On behalf of NextG Networks, we have performed Maximum Permissible Exposure (MPE) Calculations
for planned AWS installations. Two different antennas are to be wsed at three different heights, so three
different representative NextG antenna scenarios were analyzed: 1) 2 wooden utility pole with the antenna
mounted at least 20 feet above ground on a 3” standoff arm in the Comm Zone; 2} a wooden utility pole
with a top-mounted antenna at least 30 feet above ground; and 3) a concrete street light with a fop-
mounted antenna at least 20 feet above ground. Frequencies could range from 1800 MHz to 2155 MHz.

Qur calculations used formulas designaied by the FCC and aceepted by multiple intemational standards

bodies. “Worst Case Scenarios” were calculated using variables (circumstances) chosen to produce the

highest feasible exposure levels. In reality, actual exposure levels would be well below these calculated

values. Based on our apalysis, RF Exposure for the General Population will always be below the
- Maximum Permissible Exposure levels from these instaliations.

The FCC RF (Radiofreguency) Exposu-re Guidelines

FCC Report and Order 96-326 regarding “Guidelines for Evaluating the Environmental Effects of
Radiofrequency Radiation” and FCC OET Bulletin-65 “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radiofrequency Electromagnetic Fields™ establish guidelines and methods for
evaluating the environmental effects of radiofrequency (RF) radiation from FCC-regulated transmitters,

- and sets the Maximum Permissible Exposure (MPE) limits for electric and mag;netlc field strength and.
power density for transmitters operatmg at frequencies from 300 kHz to 100 GHz.'

“The FCC's MPE ]imit_s are based on exposure limits recommended by the National Council on Radiation
Protection and Measurements (NCRP)® and, over a wide range of frequencies, the exposure limits
developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the
American National Standards Institute (ANSI) to replace the 1982 ANSI guidelines. Limits for localized
absorption are based on recommendations of both ANSI/FEEE and NCRP.™

These FCC guidelines delineate methodologies for measuring RF levels, equations for calcuiating RF
- levels, limits for maximum permissible human exposure (MPE) and possible solutions for controlling
(limiting) RF exposure. All wireless carriers operating in the United States are required to operate in
compliance with these standards. :

Exposure limits are based on twe scenarios: 1) General Population/Uncontrolled Exposure, which is for
the general population and which is the more stringemt case (lower limits), and 2) .
Occupational/Controlled Exposure, which is for people working in fields where RF exposure is probalbile
(like cellutar technicians or radar engineers) and who are therefore expected to be more knowledgeable
about the potential hazards and how to avoid them. '

These limits are shown in tables and a chart in Appendix [: the MPE limit for the General Population at
the relevant frequencies is & power density of 1 mW/cm® (1 milliWatt or 1 thousandths of a Watt per
square centimeter). It is important fo note that these Hmits are expressed in terms of expesure, and not
emissions, meaning that the concern is with how much RF energy is “hitting” the surface of a human
bady, not how much is coming from the antennas or “in the air™. . '

Limits for exposure vary depending on the frequency, becanse the levels of human absorption vary with
frequency. The highest levels of absorption happen around 80 MHz (for adultsy’, so the MPE levels are
lowest (strictest) around this frequency, specifically the 30-300 MHz range. Limits also factor in a safety

' ECC Report and Order 96-326, p.2. See bttp:ffwrww foe gov/Bureaus/Engineering_Technology/Orders/1996/1cc96326. pdf

? The NCRP is & non-profit corporation chartered by the U S Congress to develop information and recommendations concesning radiation
- protection.

® FCC OET-65 pp. 7-8. See http/fwrww fec. govioet/mfo/documents/bulieting/#65.

* World Health Organization: See http:/www inchem org/documents/ehc/ehc/ehe 137 htm.

 Waterfront Technology Center e 200 Federal St., Sujte 300 ¢ Camden, New Jersey 08103
856.614.5510 ¢ Fax 856.614.3480 & www.COmMPpCOMIMINC.com
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margin of more that a factor of fifty; in other words, the Jimits are set at a level less than 1/50% the values
determined by these organizations from the research to be at'all potentially harmful.

Purthermore, these limits are not for instantaneous or transient exposure, but exposure over time —-
specifically, exposure averaged over a moving time window of 30 minutes for the Genera! Population. An
individual would only exceed the MPE limits if their average exposure over any 30-minute time period
exceeded the allowable limit. In other words, an individual (General Population) would need to be
exposed to 100% of the allowable limit for a full 30 minutes in order to exceed the MPE. Exposure at
150% of the maximum for 15 minutes and then at 50% of the maximum for an additional 15 minutes
would also put that individual over the limit because their average exposure over that 30 minutes would
be 100% of the maximum. A “spike™ or transient — even at 1000% of the maximum for a couple seconds
every minute ~ would nof constitute exceeding the MPE limit because, the average over the full time
period would not be greater than 100% of the maximum. '

. . Celiuiar PCS
Audible - Shortwave -— T —p - Microwave
Navigation a—AM CB EM ’ oV
4—Paging —p

—————— Maritme — N .
P Satefiite >

| z T T t [

VLF LF MF HF VHF UHF SHF EMF
10 kHz 100 kHz 1 MHz 1¢ MHz " 100 MHz 1GHz 10 GHz . 100 GHz
< The Radio Spectrum >
3 kHz 300 GHz

Figure A. The RF Spectrum (simplified)

RF energy in any given area comes from a variety of sources: TV, radio and “cell” towers, hand-held 2-
way radios (“walkie-talkies™) and cell phones, police cars driving by, even household appliances (e.g.
baby monitors, microwave ovens and cordless phones) and cosmic energy. At any given time we are
exposed to a certain level of RF exposure from these multiple sources. -

But RF energy also dissipates rapidly over distance: Power o 1/Distance’, so if distance increases 10-
fold, the power decreases 100-fold. The energy. 10 feet away from a given antenna is 1/100™ of what it is
1 foot from the antenna; 100 feet from the antenna, it is 1/ 10,000“' of what it is at 1 foot from the antenna.
(Think of the surface of a balloon getting thinner and weaker as the balloon is blown up bigger and bigger
or light from a flashlight getting weaker and weaker the farther from the source (bulb).)

Furthermore, RF energy is also lessened (attenuated) every time it travels through any kind of substance,
such as trees, walls or even our clothing. Thus, especially for members of the general public, our actual
levels of exposure are generally very low, and wel! below the Maximum Permissible Exposure levets.

Radio and TV antennas typically radiate at tens of thousand of Watts. But because these antennas are
jocated on tall towers and well above the populace, the chance of a member of the General Population
exceeding the MPE limits from these antennas is low. Microwave relay antennas {(typicaliy dishes or
drums) operate at higher power levels (thousands of Watts) and are highly directional (concentraie their
energy in a narrower “beam”). The chance of exceeding the MPE limits is higher for these antennas, but a
person would have to be in the direct path-of the energy beam, which is unifikely under normal daily
circumstances. For a typical cellular or PCS antenna array, an individual would need to be directly in
front of and close to (within a few feet of) for an extended period of time for their exposure to exceed the
MPE limits, becanse these antennas operate at relatively low power levels (a few hundred Watts ERP’ or

5 ERP = Effective Radiated Power

Watesfront Technology Cenier 200 Federal St., Suite 300 ¢ Camden, New Jersey 08103
856.614.5510 « Fax §56.614.5489 & www.compcommine.com
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less) and have wider beamwidths® (radiate their energy over a wide angle). And because these antennas
radiate their energy in a particular pattern and direction, anyone {o the left, right, behind, above or below
- an antenna receives a fraction of this energy. In addition, MPE exposure is only relevant if the antenna is
transmitting and not for receive-only antennas like - home satellite dishes (e.g. DH'GCTV) and most GPS
antennas.

Exposure in microWicm?

S

= 3 B s 2 i =
Air Traffic - Public FMTV Siation Mcrow ave Mecrowave ~ Cordiess Prone CelFCS Tower Telephone Lines  Baby Moniter - &un Average
Gonred Radars  Safety/Mobie Ovenatim Burglar Alarms Blectric Background FF
{near airport) . Radio at _5m Applance Levels, Large
: US Gees

Figure B. Typical RF Exposure Levels

According to the World Health Organization (WHOQ): “RF exposure from telecommunications facilities is
generally less than from radio or TV broadcasting. A study conducted in the United States found that, in
large cities, the average background RF levels were about 50 p'W/m? (OOOOSmW/cm ). About 1% of
people living in large cities are exposed to RF fields exceeding 10 mW/m® (.001 mW/cm’).”" Recent
surveys have shown that the RF exposures from base stations range from 0.002% to 2% of the Jevels of

~ international exposure guidelines, depending on a variety of factors such as the proximity to the antenna
and the surrounding env1r0nment This is lower or comparable to RF exposures from radio or television
broadcast transmitters.*

Overview/Methodology

NextG Networks requested that RF Maximum Permissible Exposure (MPE) studies be prepared for &
variety of typical installations for their planned AWS band networks. MPE RF studies for the planned
anterma configurations for these networks have been prepared in accordance with the FCC’s guidelines.

Formulas used for our calculations are taken directly from the FCC Guidelines (see Appendix I). RF
Exposure for this purpose is calculated as a Power Density, in mW/cm®. The MPE limit for the General
Population at the fre:quenc:les for the systems being analyzed is 1 mW/cm’. An approach of using a

“worst case scenario” is used in order to err on the side of caution, so that actual levels wouid be much
less than those calculated herein. For example, for the ground-based scenario, to account for a worst-
case situation of 100% reflection of incoming radiation from the ground or other nearby surface, a factor
(multiplier) of 4 is used in the formulas for these MPE calculations. In reality, any reflection would be
Jess than 100%, so actual values for % MPE would be less than the calculated values. For the antenna
height scenarios, it was assumed that a person would be standing directly in front of and facing the
antenna for maximum full-body exposure, with nothing (not even clothes) between them and the
antennas. So again, actual values would be less than the calcuiated vajues.

. Ground-based calculations were performed to represent an individual walking near or below an
instaliation. This analysis used far-field - caiculations, from the antenna out to 400 ft. Antenna-level
calculations were performed in the horizontal plane at the height of the antenna radiation center. This

¢ Beamwidth is the angle that an antenna radiates into or “covers”. Beamwidths can be for the horizontal or vertical planes. Beamwidth 18
expressed as degrees of 2 3607 circle with the angle represented by the 50% power points. Typical horizental beamrwidths for celiular and PCS
antennas are between 50° and 90°. Vertical beamwidths are much narrower, typically between 5° and 20°.

TYWHO Fact Sheet #183, Reviewed May 1998, See http://www.who.int/docsiore/peh-emfipublications/facts_press/efact/efs] 83 himl.
f WHOQ Fact Sheet #394, May 2005. See http.//www.who.int/mediacentre/factsheets/fs304/en/index htmi. -

Waterfront Technology Center e 200 Federal St., Suite 300 ¢ Camden, New Jersey 08163
856.614.5510 » Fax 8§56.614.548% o wwwW.COMPCOMIMINC.COM
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analysis used near-field calculations to represent worst-case radiation for utility persormel on or near the
antenna structure or people above ground level in nearby buildings. The whole-body 100% MPE distance
has been caiculated, so that ar any distance from the antenna greater than this, exposure will always be
less thare 100% of the MPE, i.e. within allowable limits. -

For the ground-based calculations, the calculations mcorporated the vertical antenna pattern shown in the
~ Antenna Specifications for the Phazar Antenna Corp AWS360-1710-7-T0-N and AWS360-1710-10-T0- N
{Attachments 1 and 2)

Typical foliage and building signal attenuations were also not factored in, 'so again, calculated values
would be higher than actual vaiues :

Confisurations/Study Parameters

The proposed network will use Comm Zone and Pole-top instaliations on wooden utility poles and Light-
top installations on concrete street lights. The Comm Zone is a zone on a utility pole reserved for
mounting communications equipment. The Comm Zone configuration consists of the AWS360-1710-7-
T0O-N antenna on a 3 ft. stand-off and at an antenna radiation height of 21 ft. The Pole-top configuration
consists of a top-mounted AWS360-1710-10-T0-N antenna at an antenna radiation height of 32 ft. The
Light-top configuration consists of a top-mounted AWS360-1710-10-T0-N antenna at an antenna
radiation height of 22 ft. These calculations would also be valid for configurations with antennas at any
height greater than that stated for each scenario.

Operating Parameters used for MPE calculations with AWS360-1710-7-T0-N aritenna Scenario 1

Frequency: - 1800 MHz and above (The FCC Limits for MPE are the same from 1,500 — 100,000 MHz)
Antenna; Phazar Antenna Corp AWS360-1710-7-T0-N Omni Anterna, with 7 dBi gain
} (Antenna in Comm Zone configuration will be mounted using a 3° standoff on a wooden po] )
‘Transmitter: 40 watts (46 dBm), 2 channels in simultaneous use -
Cable Loss: -1.2dB
Power inte Antenna: 44.8 dBm (30.2 watts) .
Antenna C/L: 21° (min. radiation center height) Scenario 1
EIRP: 46dBm — 1.2dB + 7dB =51.8dBm (ERP = EIRP - 2.15dB = 49.65dBm, or 92.3 Watts)
Operating Parameters used for MPE calculations with AWS360-1710-10-T0-N antenna (Scenarios 2 & 3)
Frequency: 1800 MHz and above (The ECC Limits for MPE are the same from 1,500 — 100,000 MHz)
Antenna: Phazar Antenna Corp AWS360-1710-10-T0-N Omni Antenna, with 1¢ dBi gain
Transmitter: 40 watts (43 dBm), 2 channels in mmulianeous use
Cable Loss: -1.2dB
Power into Antenna: 44.8 dBm (30.2 watts)
Antenna C/L: Scenario 2: 32° {minimum radiation center at the top of wooden utility poles)

Scenario 3: 22° (minimum radiation center at the top of concrete street light)
EIRP: : © 46dBm — 1.2dB + 10dB = 54.8dBm (ERP = EIRP - 2.15dB = 52.65dBm, or 184.6 Watts)

Analysis and Conclusions

Scenario I (Comm Zone}:

Ground-based calculations show that the worst-case exposure level on the ground is .0172 mW/icm? which
is 1.72% of the FCC’s MPE limit for General Population/Uncontrolied Exposure, and occurs 55 feet away
from the base of the antenna. Therefore, a person on the ground would aiways be below the MPE
fimit. '

Antenna height calculations show that af a distance of 9.84 inches from the antenna and with one’s fuli
body directly in front of the antenna, the worst-case whole body power density is 100% of the FCC’s
MPE limit for General Population/Uncontrolled Exposure. This means that af distances greater than 10
inches, exposure will always be less than 100% of the limit. Power density and corresponding percentage

Waterfront Technology Center + 200 Federat St., Suite 300 ¢ Camden, New Jersey 08103
T 836.614.5510 ¢ Fax 856.614.5489 s wWW.COMPCOMMINE.com
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of the FCC MPE limit fall off rapidly with distance, so at 12 inches from the antenna, the worst-case
maximum power density is 84% of the FCC’s MPE limit. At 2 feet from the antenna, the maximum
power density is 43% of the FCC’s MPE limit. Therefore, a climber on the pole, a maintenance
person in a bucket, or anyone in a nearby structare would be below the MPE limit under any
normal circumstances.

Scenarlo 2 {(Pole Top at 32 )

Ground-based calculations show that the worst case exposure on the ground is .0048 mW/em? which ig* -

0.48% (1/2 of 1%) of the FCC’s MPE limit for General Population/Uncontrolled Exposure, and occurs 45
~feet away from the base of the antenna. Therefore, a person on the ground would always be below the
MPE iimit. :

Antenna height calculations show that at a distance of 9.84 inches from the antenna and with one’s full

. body directly in front of the anienna, the worst-case whole-body power density is 100% of the FCC’s

- MPE limit for General Population/Uncontrolled Exposure. Thils means that at distances greater than 10

inches, exposire will always be less than 100% of the limit. Povier density and corresponding percentage
" of the FCC MPE limit fall off rapidly if one is below — or even partly below — the antenna. Given that the.
antennia is mounted on the top of the pole and with a 6 inch mounting bracket, a climber on the pole
would never be able to have his or her fuil body directly in front of the antenna, but would always be at
least partially below the antenna. Therefore, a climber on the pole, a maintenance person in a bucket,
or anyone in a nearby structure would be below the MPE limit under any normal circomstances.

Scenario 3 (Pole Top at 22°%

Ground-based calculations show that the worst case exposure (power density) on the ground is .0108 .
mW/cm® which i5 1. 08% of the FCC’s MPE limit for General Population/Uncontrolled Exposure, and
oceurs 30 feet away from the base of the antenna. Therefore, a person on the ground would always be
betow the MPE limit,

The antenna height cajculations for Scenario 3 are the same as for Scenario 2 because they are using the
same antenna in this configuration. Therefore, a climber on the pole, 2 maintenance person in a
bucket, or anyome in a nearby structure would be below the MPE limit under any normal
circnmstances,

Based on our analysis, RF Exposure for the General Population would always be below the
Maximum Permissible Exposure levels from these installations. An information sign indicating the
status of and contact information. for each installation shou}d be placed near the antenna. A typical sign
for such purpose 18 shown in Attachment 3.

Caveats

These calculations are based on the assumption that the specified equipment is operating properly and in
accordance with its relevant speciﬁcatlons Values could be different — and higher — for faulty, broken or
misconnected equipment.

Tt must also be noted that these calculations are only for exposure from the equipment as specified in this
report, ie. the NextG proposed configurations, and do not factor in exposure from other sources.
However, because these calculations are based on “worst case” scenarios, because the limits on the
ground are such a2 small fraction of the MPE, and because ambient exposure is also typically very low
level, actual exposure should remain well below the 100% MPE levels.

Waterfront Technology Center o 200 Federal St., Suiie 300 » Camden, New Jersey 08103
856.614.5510 » Fux 856.614.5489 s wwiv.cOMpCOMMinc.com
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‘This report has been developed by me and/or under my supervision. All facts and statements
contained herein are true and accurate to the best of my bowledge, except where stated fo be in

information or behef

bl W x»/ m s

Julia Ann V. Schmitt, PE (NJ)
License #24GE04352800 (New Jersey) ' w

Waterfront Technology Center 200 Federal St., Suite 300 « Camden, New Jersey 08103
856.614.5510 e Fax 856.614.5489 ¢ www.compcommine.com
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APPENDIX I - Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields

On August 25, 1997; the FCC adopted OET-65, regarding Compliance to Safety Limits for Human
Exposure to RF Emissions. These guidelines are designed to help protect both the general pepulation and
 those who spend extended periods of time working in these environments. '

Theé full documélit can be downloaded 2t http://WWW.fcc.gov/oet/info/docume’nts/bulletins/#ﬁS.

| The formulae used for this’ report {and thelr derlvatlon) can be found in OET Builetm 65 Edition
- 97-01, p. ISﬁr

The main formula used for Ground-Based (Far Field) Calculations is #5 on p. 20: '

S =EIRP = 1.64 ERP = 0.41 ERP
4TIR*  4IR* MR*

Where
S = power density (in appropriate units, e.g. mW/cm2) _
EIRP = equivalent (or effective) isotropically radiated power (in appropriate units, e.g., mW)
ERP = power referenced to a half-wave dipole radiator instead of to an isotropic radiator
R = distance to the center of radiation. of the antenna (appropriate units, e.g., cm)

For a truly worst-case prediction of power density at or near a surface, such as at ground level or on a
rooftop, 100% reflection of incoming radiation can be assumed, resulting in a potential doubling of
predicted field strength and a four-fold increase in (far-field eqmvalent) power density. In that case the
above Equatien is modified to:

§= EIRP—164ERP—164ERP
TIR  TIR? I R?

The main formula used for Antenna Height (Near Field) Calculations is #20 on p. 32:

S = 180 Py
OnwlIRh

Where 7
S = power density (in appropriate units, e.g. mW/cm2)
P, = net power input to the antennia (in appropriate units, e.g., mW)
Ogw = beam width of the antenna in degrees :
R = distance from the antenna (appropriate units, e.g., cm)
h = aperture height of the antenna-

This provides the aperture power density. Whole body power density is then calculated based on the
worst-case geometry of the scenario and the percent of whole-body exposure.

As per FCC guidelines, a 6° human is used as the standard for calculations.

The following tables and graphs, taken directly from OET Bulletin 65 Edition 97-01, p. 67ff, show
the Summary of RF Exposure Guidelines.

Waterfront Technology Center » 204 Federal St., Suite 300 ¢ Camden, New Jersey 06103
856.614.5510 ¢ Fax £56.614.5489 = www.compcomminge.com
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FCC Limits 'fqr Maximum Permissible Exposure (MPE)

(A) Limits for Occupational PopulationfCohtrolIed Exposure

Frequency - Electric Field Magnetic Field Power Density . - Averaging Time
-~ Range. Strength (E) Strength (H) (S) T B H or s
{MHz) (Vim) (A/m) - (mW/em?) © (minutes)

© 0.3-3.0 : 614 163 (100)* 6
3.0-30 1842/f 4.89/f - (900/£)* 6.
30-300 ' 61.4 ) 0.163 i.0 6

300-1500 - : - 300 6

1500-100,000 : - -- ] 6

(B) Limité for General Population/Uncontrolled Exposure

Frequency Electric Field - Magnetic Field = Power Density Averaging Time

Range : Strength (E) Strength (H) - (S - EF, [Hf or $
(MHz) (Vim) (A/m) (mWiem®) - (mimites)
03-134 ° . 614 - 1.63 (100)* 30
1.34-30 824/f © 2194 (180/%y* 30°
30-300 © 2735 0.073 . 02 30

300-1500 - - : - . 111500 30,

1500-100,000 _ - 1.0 30

f= ﬁ'equency in Milz . *Plane-wave equivalent power de’nsity‘

NOTE 1: See Appendix 2 for definition of exposure categories (OccupanonalfControIled
General/Uncontrolled).
NOTE 2: The averaging time for General Population/Uncontrolled exposure to fixed transmitters is not
- applicabie for mobile and portable transmitters. See 47 CFR §§2.1091 and 2.1093 on source-
based time-averaging requirements for mobile and portable transmitters.

FCC Limits for Specific Absorption Rate (SAR)
(A) Limits for OccupatidnaHControHed Expésure {W/kg)

‘Whole-Body " Partial-Body Hands, Wrists, Feet and Ankles

0.4 8.0 ' 20.0

(B} Limits for General PomlationfUncohtrolledExpos_ure {Wikg)

Whole-Body ‘ Partial-Body Hands, Wrists, Feet and Ankles

0.08 16 - o 40

NOTE 1: See Appendix 2 for definifion of exposure categories (Occupational/Controlled,
General/Uncontrolled). o

Waterfront Technology Center » 200 Federal St., Suite 300 » Camden, New Jersey 08103
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NOTE 2: Whole-Body SAR is averaged over the entire body, parfial-body SAR is averaged over any !
s gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet

and ankles is averaged over any 10 grams of tissue defined as a t1ssue volume in the shape ofa
- cube.

NOTE 3: At frequencies above 6.0 GHz, SAR limits are not apphcab]e and MPE limits for power den51ty

~ should be apphed at5 cm or more from the transmitting device.

NOTE 4: The time averaging criteria for field strength and power density do not apply to general

popu]aﬁon SAR limit of 47 CFR §2. 1093

~ Figure 1. FCC Limits for Maximum Permissible Exposure (MPE)
' Pfanewwa,ve'.Equivalent Power Density
- 1,000 — —T T T T ! [. 7

100 |

Power '
Density 1,0 '
(mWicm®) &

02

¢.1
0.03

Frequency {MHz)

Another excellent resource for a “plain English” explanation of RF Exposure is the FCC document “A
Local Government Official’s Guide to Transmitting Antenna RF Emission Safety: Rules, Procedures, and
Practical Guidance” developed by the Federal Communications Commission (FCC) and its Local and
State Government Adv;sory Committee (LSGAC)

This document is availab]e on the Internet at http://wireless. fee.gov/siting/FCC LSGAC RF Guide.pdf.

Waterfront Technology Center ¢ 200 Federal St., Sulie 300 « Camden, New Jersey 08103
856.614.5510 o Fax 856.614.5480 « www.cOmpCOMMInNG.com
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APPENDEX II - DEFINITIONS AND GLOSSARY OF TERMS

“The following has beeu taken dlrectly fl’ﬂl’ll OET Bulletm 65 Edition 97-01, p. 2/f.

The following specific words and terms are used in this bulletin, These definitions are adapted from those mcluded
in the American National Standards Institute (ANSI) 1992 RF exposure standard [Reference l] from NCRP Report
No. 67 [Reference 19] and.from the FCC's Rules (47 CFR §2.1 and § 1.1310).

A-verage (temporal) power, The time-averaged rate of energy t;ransfer.

Averaging time. The appropriate time period over which exposure is averaged for purposes of determining
compliance with RF exposure limits (discussed in more detail in Section 1).

Continuous exposure. Exposure for durations exceeding the corresponding averaging time. '
Decibel (dB). Ten times the logarithm to the base ten of the ratio of two. power levels:

Duty factor. The ratio of pulse duration to the pulse period of a periodic pulse train. Also, may be a measure of the
temporal trapsmission characteristic of an intermittently transmitting RF source such as a paging anienna by’
dividing average transmission duration by the average period for transmissions. A duty factor of 1.0 corresponds to
continuous operatlon

Effective rad:ated power (ERP) (in a given directlon) The product of the power supphed to the antenna and 1ts
gain relative to-a half—wave dipole in a given direction.

- Equlvalent Isotroplcally Radiated Power (EIRP) The product of the power suppheci to the aitenna and the
antenna gain in a glven direction relanve 10 an isotropic anterlna .

Electric field strength (E) A ﬁeld vector quantity that represents the force (F) on an infinitesimal unit positive test
charge (q) at a point divided by that charge. Electric field strength is expressed in units of volts per meter (V fm). '

Energy densn:y (electromagnetlc ﬁeld} The electromagnetic energy contained in an n infinitesimal volume divided
by that volume. -

Exposure. Exposure occurs whenever and wherever a person is subjected to electric, magnetic or electromagnetic
fields other than those originating from physiological processes in the body and other naturaj phenomena.

Exposure, partial-body. Partial-body exposure results when RF fields are substantially nonuniform over the body.
Fields that are nonuniform over volumes comparable to the-human body may occur due to highly directional
sources, standing-waves, re-radiating sources or in the near field. See RF "hot spot".

Far-field region. That region of the field of an antenna where the angular field distribution is essentially
independent of the distance from the antenna. In this region (also called the free space region), the field hasa
predominantly plane-wave character, i.., locally uniform distribution of electric field strength and magnetic field
strength in planes transverse to the directlon of propagation.

Gain (of an antenna). The ratio, usually expressed in decibels, of the power required at the input of a loss-free
reference antenna to the power supplied to the input of the given antenna to produce; in a given direction, the same
field strength or the same power density at the same distance. When not specified otherwise, the gain refers to the
direction of maximum radiation. Gain may be considered for a specified polarization. Gain may be referenced to an
isotropic antenna (dB1) or a half-wave dipole (dBd).

General population/uncontrolied exposure. For FCC purposes, applies to human exposure to RF fields when the
. general public may be exposed or in which persons who are exposed as a consequence of their employment may not
be made fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,
members of the general public always fall under this category when exposure is not empicyment-related.

Hertz (Hz). The unit for expressing frequency, (f). One hertz equals one cycle per second.

Waterfront Technology Cenier 200 Federal St., Suite 300 Camdcn, New Jersey 08103
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Magnetic field streugth (H) A field vector that is equal o the magnetic flux density divided by the per’meabﬂ]ty of
the medium. Magnetic field strength is expressed in units of amperes per meter {(A/m).

Manmum permissible exposure (MPE). The rms and peak e]ectnc and magnefic field strength, their squares, or
the plane-wave equivalent power densifies associated with these fields to which a person may be exposed without
harmful effect and with an acceptable safety factor. -

Near-field region. A regwn generally in proximity to an antenna or other radtatmg

‘stricture, in which the electric and magnetic fields do not bave a substantially plane-wave character but vary
considerably from point to point. The near-field region is further subdivided irito the reactive near-field region,
which is closest to the radiating structure and that contains most or neatly all of the stored energy, and the radiating
near-field region where the radiation field predominates over the reactive field, but lacks substantial plane-wave
character and is complicated in structure. For mmost antennas, the outer boundary of the reactive near field region is
commonly taken to exist at a distance of one-half wavelength from the antenna surface.

Occupatmnalfcontrolled exposure For FCC purposes applies to human exposure to RF fields when persons are
exposed as a consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposure and can exercise. control over their exposure. Occupational/controlled exposure
limits also apply where exposure is of a transient nature as a resuit of incidental passage through a location where
exposire levels may be above general population/uncontrolled limits (see definition above), as long as the exposed
person has beéen made fully aware of the potential for exposure and can exercise control over his or her expasure by
leaving the area or by some othier appropriate means. The occupational/controlled exposure hrmts also apply to
amateur radio operators and members of their 1mmed;ate househoid.

Peak Envelope Power (PEP). The average power supphed to the antenna trarismission line by a radio transmitter
during one radiofrequency cycle at the crest of the modulation envelope taken under normal operating conditions.

Power density, average (temporal). The instantaneous power density integrated over a source repetition period.'

" Power den31ty (S). Power per unit area normal to the direction of propagation, usually expressed in units of watts -
‘per square meter (W/m?) or, for convenience, units such as milliwatts per square centimeter (mW/cm?) or
microwatts per square centimeter (WW/cm?). For plane waves, power density, electric field strength (E} and
magnetic field strength (B) are related by the impedance of free space, i.., 377 ohms, as discussed in Section -1 of
this bulletin. Although many survey instruments indicate power density units ("far-field equivalent” power density),
the actual quantities measured are E or E* or H or H”.

Power density, peak. The ma-ximum instantaneous power density occurring when power is transmitted.

Power density, plane-wave equivalent or far-field equi\{alent.r A commonly-used terms associated with any
electromagnetic wave, equal in magnitude to the power density of a plane wave having the same electric (E) or
magnetic (H) field strength. :

Radiofrequency (RF) spectrum. Although the RF spectrum is formally defined in terms of frequency as extending
from 0 to 3000 GHz, for purposes of the FCC's exposure guidelines, the frequency range of mterest in 300 kHz to
100 GHz.

Re-radiated field. An electromagnetic field resulting from currents induced in a secondary, predominantly
conducting, object by electromagnetic waves incident on that object from one or more primary radiating structures
_ or antennas. Re-radiated fields are sometimes called "reflected” or more correctly "scattered fields.” The scatiering

_ object is sometimes called a "re-radiator” or "secondary radiator”, : ‘ '

RF "hot spot.”" A highly localized area of relatively more intense radio-frequency radiation that manifests itself in
two principal ways: '

(1) The presence of intense electric or magnetic fields immediately adjacent to conductive objects that are
immersed in lower intensity ambient fields (often referred to as re-radiation), and

(2) Localized areas, not necessarily immediatety close to conductive objects, in which

there exists a concentration of RF fields caused by reflections and/or narrow beams produced by high-gain
radiating antennas or other highly directional sources. In both cases, the fields are characterized by very
rapid changes in field strength with distance. RF hot spots are normally associated with very nonuniform

Waterfront Technology Center 200 Federal St., Suite 300 « Camden, New Jersey 08103
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exposure of the body (partial body exposure) This is not to be confused with an acma] thermal hot spot
within the absorbing body.

Root~mean—square (rms). The effective valiie, or the value associated with joule heating, ofa periodic
 electromagnetic wave. The rms value is obtained by taking the square root of the mean of the squared value of a
function. : :

Scattered ra_diatioh. An electromagnetic field resulting from currents induced in a sé"condary, conducting or
dielectric object by electromagnetic waves incident on that object from one or more primary sources.

Short‘—term.exposure. Exposure for durations less than the oorre'sponding ave_raging time.

Specific absorptmn rate (SAR). - A-measure of the rate of energy absorbed by (dlss=pated in) an incremental mass
contained in a volume element of dielectric materials such as biological tissues. SAR is usually expressed in terms
of watts per kilogram (W/kg) or milliwatts per gram (mW/g}. Guidelines for human exposure to RF fields are based -
on SAR thresholds where adverse biological effects may occur. When the human body is exposed to an RF field,
the SAR expenenced is proportlonal 1o the squared value of the e]ecmc field strength induced in the body.

Wavelength (7). The wavelength (A) of an electromagnetic wave is related to the frequency (f) and velocity (v) by
the expression v =fA.. In free space the velocity of an electromagnetic wave, is equal to the speed of light, ie.,
approximately 3 x 10° mi/s.

Waterfront Technology Center » 200 Federal St, Suite 306 o Camden, New Jersey 08103
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APPENDIX III - CMX AND Comr COMM STATEMENT OF EXPERIENCE

ComPp COMM,_ Ine. is an 1ndependent wireless communications engineering consulting firm. Since 1975,
COMP COMM has made a business of solving complex technical and.operational problems in wireless
communications. While serving a broad base of both public and private clients, the company has
maintained its focus on the expansion of wireless services throughout the United States. COMP COMM has
provided its services_through CMX Engineering or its subsidiaries since 1998 '

Comgan)g Higtory -
In our early years, COMP COMM provided comprehenswe engineering services and techmcal support to

FCC frequency spectrum applicants. The company soon gained recognition as a reliable industry resource
and was employed to design wireless systems during the early years of cellutar. CoMP COMM designed 18
of the 30 largest markets and successfully defended all its designs durlng the FCC comparative hearing
- process. Our engineers designed and evaluated hundreds of systems rangmg from the original New York
City cellular system to smgle -site rural radio applications. -

After years of in-bouse d‘e‘sign work, CoOMP COMM's extensive experience and capabilities were tapped to
design, build and -operate multiple cellular systems. The Company managed these systems from
successful application and license award; through system design, build-out and operation; to marketing
and subsequent sale. COMP COMM has provided significant field work for its clients, including evaluation
of sites throughout the country to ensure compliance with FCC and FAA tegulations. Through these
services, we assure systems operate within authonzed parameters and at peak efficiency. :

in 1996, the company began leveraging its years of expemse to help local governments develop unbiased, -
fact-based and cost- effective solutions to their wireless issues — solutions Wthh consider the inferests of
. all their constituents.

Qutside Recognmon :
Comp COMM and its principals are recogmzed experts on issues of wireless commumcatlons facxlmes by
the industry and from a local government perspective. Dr. George Schrenk, COMP COMM’s founder and
Chairman Emeritus, is a Senior Member of the [nstitute of Electrical and Electronics Engineers (IEEE),
and has authored works for the IEEE Vehicular Technology Society Committee on Radio Propagation.
Christine Malone, COMP COMM’s President, has been qualified as an Expert Witness in testimony before
multiple Boards, Councils, Commiftees, eic. She has been an invited speaker at national conferences and
seminars, including the 2007 Law Seminars International Local Broadband Deployment and Regulation
conference in Tampa, the 1999 NATOA Annual Conference in Atlanta, and 2001 Forum on Cable/Telco
Franchising. Ms. Malone is also the author of the "plain English" primer "How Wireless Works"
published by the Massachusétts Wireless Collaborative of the Massachusetts Municipal Association as
part of their publication, Working with Wireless, (recently re—prmted by popular demand) and articles
such as “What’s on Your Roof?” published in the Marc_h 2003 issue of Buildings magazine.

COMP COMM has also been featured or quoted in many articles and radio and television programs on °
wireless facilities 1ssues for local governments, including a feature article in the September 1999 issue of
American City and County magazine. :

Julia Ann Schmitt, has been an engineer with Comp Comm since 1994. She has a B.S. in Electrical
Engineering from - Georgia Institute of Technology and a B.S. in Mathematics from Oglethorpe
University. She is also a Professional Engineer (P.E.) licensed in the State of New Jersey (NJ License
#24GE04352800).

Related Experience

CoMP COMM has provided RF exposure anatyses for multiple clients - industry, commercial and
government - including the City of Rye, NY, The Town of Port Chester, N'Y, Hortor Commercial Realty
(MI), Florida Power & Light, and Independent Wireless One Corp. (part of Sprint/Nextel), and has
conducted seminars on the subject for such clients as the Town of Carlsbad, CA and Southampton, NY.
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ATTACHMENT 1i: Antenna Specifications - Phazar Antenna Corp. AWS360-1710-7-T0-N

Waterfront Technology Center + 200 Federal St., Suite 300 ¢ Camden, New Jersgy 08103
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= Ph a Za r A n tenn a Co rp.
1710 — 2155 MHz Omni-Directional Antenna ~

-« Rugged, fiberglass radome -
- Frequency coverage for entire AWS band

Model AWS360-1710-7-T0-N

- Preliminary Data
ELECTRICAL SPECIFICATIONS
Frequency Ranhge 1710-2155 MHz -
VSWR : ) 1.7:1 VSWR Max
Forward Gain 7 dBi
Polarization ' Vertical
Maximurn Power tnput 200 Watts
inpui Impedance 50 ohms
* Vertical -3dB Beamwidth 16° +/- 1° (nominal)
Horizontal -3dB Beamwidth 360° +/- 5°
Azimuth Ripple +-5d8 : _ )
Electrical Downtilt 2 and 4° (T2 and T4 for Part Number)
MECHANICAL & ENVIRONMENTAL SPECIFICATIONS
Connector S ~ Type ‘N'Male or 716 DIN
Mounting : Side mount; clamps provided
Dimension and Weight - 26inches x 2.0inch O.D. /<10 lbs. .
Color White Standard (Color Oplions Available)
Wind Survival 120 mph.
Lightning Protection ' Direct Ground -

. iLf_

Patiern is for & dBi model.

PhazarAntenna Cbrp. 101 SE 25™ Ave. Minerai Wells, TX 76067 940-325-3301 fax 940-325-0716 www.phazar,com
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ATTACHMENT 2: Antenna Spec:ficatlons Phazar Antenna Corp AWS36O 1710 10-TO-N

_ Waterfront Technology Center o 200 Federal St, Suite 300 » Camden, New Jersey 08103
856.614.5510 ¢ Fax §56.614.5489 ¢ www.cOmpCOMmMInNG.com



- Mounting

éPhazar Antenna Corp.
1710 — 2155 MHz Omni-Direc
» Rugged, fiberglass radome '

» Frequency coverage for entire AWS band

Model AWS360-1710-10-T0O-N

tional Antenna

- - - Preliminary Data
* ELECTRICAL SPECIFICATIONS

Frequency Range 1710-2155 MHz -

VSWR 1.7:1 VSWR Max
Forward Gain 10 dBi o
Polarization - Vertical )
Maximum Power Input 200 Watts

input Impedance ) 50 ohms

Vertical -3dB Beamwidth 7° +/--1° (nominal)
Horizontal -3dB Beamwidth 360° +£ 5°

Azimuth Ripple +/-.5dB

Electrical Downtilt 2 and 4° (T2 and T4 for Part Number)

MECHANICAL & ENVIRONMENTAL SPECIFICATIONS
Type ‘N’ Male or 716 DIN
. Side mount; clamps provided . -

" 48 inches x 2.0 inches O.D./< 10-
White Standard (Color Options Available}
120 mph.

Direct Ground

Connector

Dimensicns and Weight
Color

- Wind Survival

Lightning Protection

S

EL} . ‘

Pattern is for & dBi model.

Phazar Antenna Corp.

101 SE 25™ Ave. Mineral Wells, TX 76067 940-325-3301 fax 840-325-0716 www.phazar.c:om'
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ATTACHMENT 3: Typical RF Information Signage

8.5"

The Radio frequency (RF} emissions
atthissite have beenevaluatedfor | | 11"
potential RF exposure to personnel who o
may need to work near these antennae.

RF EXPOSURE AT THIS SITE DOES
- EXCEED THE FCC PUBLIC EXPO
STANDARD AND THUS HAS BEEN
ammmsa m &5 s&w FOR

: mwm& mwmmm&mw
&
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ATTACHMENT 4: Typical NextG Networks Installation

These photos are taken from (and other examplés are available a) the NextG Networks web site at

http://www.nexignetworks.pet/solutions/photosdiagrams html.

Omni_dirctiual antenna on a street-light pole-top

Directional (panel antennas on utility pole stand-off

p. 20

Waterfront Technology Center = 200 Federal 5t Suite 300 o Camden, New Jersey 08103
$356.614.5510 ¢ Fax §56.614.5489 ¢ www.compcommine.com



Infonnation Package .

NextG Networks

CITY OF BOSTON

_Overview of NextG Networks, Inc
Distributed Antenna System Project

_ Respectfully Submitted to

" Mr. Vincent Leo

NEXTG PROPRIETARY AND CONFIDENTIAL - FOR CITY INTERNAL USE ONLY AND
NOT FOR RELEASE UNDER PUBLIC RECORDS REQUESTS

April 20, 2009

NextG proprietary and confidential information. Intended for internal City use only.




Project Description

NextG Networks _of NY, Inc. dba NextG Networks East (“NextG”) executed a license agreement
with the City of Boston on August 28th, 2003 to locate, place, attach, install, operate, and maintain
- its equipment on existing utility poles or streetlights in or on the public way for the purposes of
. operaling its telecommunications network known as a Distributed Antenna System (DAS).

Currently, NextG is in the process of finalizing its network construction after over a year of-
lengthy approval process before the Boston Public. Improvement Commission. NextG filed
- multiple (approxzmately 15 total), extensive, and detailed separate petitions with the PIC, each
- petition requiring at least two pubhc hearings duly advertlsed in both of the newspapers of general

. circulation.

As a wireline telephone company, NextG is- classified as a common exchange carrier under v
Massachusetts’s law and is regulated by the Massachusetts Department of Telecommunications
and Cable. NextG is the leading provider of outdoor DAS networks to wireless carriers throughout
the United States. The DAS networks NextG provides enhance the performance of its wireless
client’s infrastructure through the use of strategically placed low-power, small, and unobtrusive
equipment locations known as “nodes”. Based on innovative fiber optic and radio frequency
architectures, NextG’s networks support numerous wireless standards, frequencies services, and
+ technologies, as well as the ability to. accommodate multlple wireless carriers samultaneously

w1thout the need for additional equlpment 7

Project SpeéiﬁCS

There are a total of approximately 172 “node” locations submitted before PIC and currently
~constructed or planned for immediate construction for the entire City of Boston along with
approximately 70 miles of fiber (aerial, and underground in conduit). The majority of the “nodes”
 are installed on either existing third party owned wooden utility poles, or City owned streetlights.
The utility poles are owned either by Nstar Electric, Verizon, or are jointly owned. NextG has
agreements in place with both entities that will al low for our node equipment attachments.

Project Benefits to the City and its Constituents

e The City of Boston constitutes roughly one-half of NextG’s entire design in the
Boston metro area and the network instalied will enable robust and affordable
-coverage for all of Boston’s citizens.

o Next(G’s DAS network is visually unobtrusive offering low visual impact to the
community while offering performance improvements for Next(3’s wireless carrier
customers to include increased voice quality, greater handling of call traffic, fewer
dropped calls, better mobile coverage, facilitate E911 services through ubiquitous
coverage, faster file transfers, and enhanced video quality. The DAS network will

“also support advancements in technology as the WSP’s apply them to their
networks. '

and confidential information. Intended for internal City use only.
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e Each node can support and improve coverage for several w;reless operators ona
single pole. - :

¢ Under the terms of the 2003 licerise agreement with the City, NextG has been .
paying the City an annual fee of $15,000 since 2003, which will increase, to 5% of
* NextG gross revenues once the DAS network is operational, which was February of _
2009. As additional carriers are added to the network, thlS revente share for the
City increases.

s NextG has and wﬂl provide fiber strands and/or spare oondmt for the City’s use
along NextG’s entire DAS network design. . Provisions for this' excess capacity
comply with the City’s policies for shadow duct and aerial fiber installations. This
excess capacity could be utilized by the City to support and facilitate the “Open Air
Boston” initiative by providing connectivity to City wi-fi or other City owr;ed fiber-
fed equipment niecessary for public health safety and welfare.

. Wher.e feasible and practical, NextG offered and 1mplemented a unigue excavation
method called “micro trenching” that substantially minimized impact and intrusion
into the public way in areas of the City where digging could not be avoided. The
specially designed fiber pathway in many instances was installed in the roadway
near the curb line in a pre-cut trench measurmg approximately only %2 inch wide
and 9 inches (or less) deep.

. Nearly 1 milhon in perrmt dollars paid to the Clty to date.

"o Hired local crews over the course of 18 months and ass:sted a new carrier to
successfully entér the market in Boston who has opened stores throughout the
greater Boston Metro area, supplying jobs, competition, and a general overall
benefit to the economy. :

Information is also. available on the Company’s website: www.nextgnetworks.net

Next( proprietary and confidential information. Intended for internal City use only
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